Dual-controlled drug delivery across biodegradable copolymer. I. Delivery kinetics of levonorgestrel and estradiol through (caprolactone/lactide) block copolymer.
Four block copolymers of caprolactone (CL) and dl-lactide (LA) with varying weight fractions were synthesized by living polymerization in the presence of Al/Zn bimetallic alkoxide complex. The solubility of levonorgestrel (LNG) and estradiol (E2) in the copolymers was evaluated and found to increase exponentially with CL mole fraction. Their aqueous solubilities were also studied and observed to increase linearly with the concentration of benzalkonium chloride (BAC), a solubilizer. The kinetics of LNG and E2 permeation through the copolymer membranes were studied and observed to follow a zero-order kinetics, and the permeation rates obtained were noted to be a function of copolymer composition. The release kinetics through the copolymer matrix were also studied and noted to follow a matrix-diffusion process, and the release flux was found to be dependent on copolymer composition. Permeation rates and release fluxes at steady state as well as the permeability and solubility of LNG and E2 in the copolymers suggest that these permeation parameters are affected by copolymer composition, which increase as the CL/LA ratio in the copolymer was increased.